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wer, the Nature of Material Organs is ſuch, 
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equal ro Impulſe or Action, os 
A Ron of two 1 one another is ab 
ways equal, but with a contrary 10g, „ 
The {ame Force with which one Body 


upon another, is return d the ſirſt by that 
4 — but theſe Forces are i with con 
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inger again. If a Horſe draw forward all 
Stone by a Rope, the Stone does equally dran 
back he Horſe for the Rope being equally 6 
Rended both ways, act upon both cqually. I 
og ſirihe an Anvil wich a Hammer, the Any 
* 4 firikes the Hammer wich equal Force. The 
Steel draws the Magnet as much as the ag 
Joes the Steel, as is evident by makigg 
ſwim in Water; ſo in Barge to Land 
by a Rope, I pulls 1 
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Earth gravitates toward the Stone, as much as 
the Stone does toward the Earth. And the Miptions 
py by both theſe Gravitations, are Equal 
Stone 1s alcogether inconſide- 
. reſ , the _ 2 Earth, and 
— elocity Earth's Moti · 
on toward the Stone is inconſiderable, in te- 
ſpect of the Stones Motion toward the Earth, 
and therefore the Motion of the Eerth toward 
the Stone is inſenſible. And Univerſally in all 
the Actions of Bodies, if a Body act on ano- 
ther, and change its Motion any manner E 
way, that other wilt make the ſame Chan 
the Motion of this Body with a N ie 
Qion, ſ@-rhat by theſe Actions there | 
equal , not of the Veloeities but of the - 
Motion, for the Changes made on the Veloci: 


[tics in copayry Directions, are in a reciprocal 
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wich che Velocity V, wake 4 #WAC, as 
8 to N the Paralclogram 23 0CU the 
Diagonal of which is 4 D. The Compoſition 


for becauſe the Force, whoſe Velocity is N 
a4 * 22 jo the Direction 4 C. parallel to BD, it 
will not in the leaſt hinder or deſtroy the Ve 
locity in the other Forte, by which ic reads 
the Line B D. Wherefore the Body will reach 
B D inthe ſame time, whether the Force, whole 
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ſomewhere in B D, N NN 
whoſe Velocity is as M, acts in the Direction 
AB, parallel ro CD, and therefore will not 
hinder the Velocity in the other Force in pro 
ceeding to C O, and the Body will reachC D in 

the ſame time, whether the Force, whoſe Ve- 
locity is M. act or not, and conſequently, in 
the end of the ſame time, it muſt be ſamewhere 
in C D, but it cannot be found in B O and c 


both, bur at che Point P. therefore, Oc. 
Corollary 2. ; 


* XVII. From * e 
uences, all the Rules o 

nee op nee in vertical Lines, . y be. 
deduced, as alſo, the Rules of rhe 
and Reflections of two Bodies, as the ers 
have ſnewn. From the precetding Corollary, tho 
Method of compounding and reſolxing Mort. 
ons in any given Directions may be'Urawn, wor 
Example, (ſee the former Figure.) the Compoſi - 
tion of the direct Force 4 D, of any oblique 
ones, ſuch as 4B and B D, as alſo the Retb- | 
lution of the direct Force, into any oblique 8 
ones, ſuch as 4B and BD, and likewiſe th 
ratio — * an obliq ue Force to move a Body, to 
thee of the home Force conpieg with a perpem.  . 
dicular Direction to move the ſame Body; for | 

Example, ſee the folloring gore) let an oblique 
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in C, at the Point C ereck a perpendicular C H, to 
and from A let fall a perpendicular upon C , th 
and another upon CB ; then by the former Co- Wl L 
rollary, the Force 4 C may be reſolved into the ll te 
two Forces 4 D and 4 B, of which only '4B I rc 
has any Energy to move the Body E; where · ¶ pe 
fore the oblique Force as AC is to the ſame 
| 
': *S 

Force coming with a perpendicular Direction 
a$AB to 4 C, or as the fine of the Angle of Ml r 
Incidence 4 B'to the Radius AC. The ſame is i 
true of the Energy 0 
f 
1 
t 
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oak of a; but clones in — 
three Powers are to one another as three right 
Lines drawn to their Directions, and 
terminated by theit mutual Concourſes. If 40 
the Force by which the Body 4 is im- 
pell'd from 4 to B, then will the fame 4 D re- 
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preſent the contrary equal Force, whereby it is 
impell d from 4 to D. Burt „ Co- 
rollary a Force, as 4 O impelling from 4to 0 

is equipollent to two others, acting in che Dire- 
ctions AC, AE, to which the deer impelling 
from 4 to O, is as 4 O to AC, and AEorCD, 


the Directions AC, 4 E, and being equipollent 
to che force Acting in the Directions 4 D, from 
A to O will he to the Force acting according to 
the Dede 40, is + ws as AC, Fa 

4 @ . 


reſpectively. So likewiſe two Forces acting in 5 > J : i | 
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ro. A p, and cherefore the Forces ; aQing 


T in the 
. Directions ACand AF, and 


to the 
Force acting in the Direction, 4D are to this 

Force acting in the Direction 4 D, as 4 C, 4 E 
CD tq 4D, chat is, if a Body be urg d by 
ree different equipollent Powers in the Dire- 
ctions AB, AC, AE, theſe three Forces ſhall 
be to one another as A D, 40, CD teſpective- 
ly, 4+ e. d. and this fingle Propoſition is the 
Foundation. of all the Mechanicks, as ſeveral 
Geometers have expreſly ſhown ; ſo that it is 
plain, theſe three Laws do virtually comprehend 
all the Rules of Mechaniſm, and conſequently, 
if any appearance contradict theſe Laws, or 
their neceſſary Conſequences, it is not to be 
Mechanically accounted for, So then in our 
ſuture Inquiries, we have nothing to do to ſhow 
any thing is Immechanical, or not according to 
the eſtabliſn d Laws of Nature; bur clearly to 
. Evince, that it contradicts ſome of theſe Laws 
pr their Corollaries. 2 
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of Attraftion or Gravitation in Bodies, and 
an account of - ſome of the Appearances of - 

Nature, from this Principle _ 

Laws now eſtabliſhed. „ 


. XVIII. Aving thus explain'd the Laws 
_ that uninterrupted Nature con- 
ſtantly 2 — 
Eſſects. | come in the next Place u oe 
to the moſt ſimple, uniform and | 
ares that have as yet been 


R 


fore by the 1ſt res 
reilinear Courſe, by ſome extrinſic Force at- 
ing on them. Let us then enquire how it 
comes about, that theſe Bodies do perſevere in 
their Motions, and do conſtantly move 

in the ſame Tracts, without making the 
Deviation? Now, that can but one of 
theſe two ways, vis. Eit the Force © 
ſome Celeſtial Fluid (call d a Vortex) Wik 
carries em about, or by ſome Retentive Central > "87 
+ WH Force which binders em from running out ian 
+ W 
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pr the Fingers of him who fram d this marvef 

XIX. In — 1 account — 
Appeatances, Des Cartes ſuppoſes the Natter 

this Univerſe to have been at firſt divided by 

Almighty God, into innunierable lictle equal 

Parts, endow'd with an; equal of 
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ſeparately among rheml; 
2 Fluid * alſo that 


remaining part wou'd 'Y 
of the Yortices, 4 
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of the Matter of the Vortex, wou'd neceflarily 
throw out ſonie Parts of its Matter — 
the Vacuities of the Globales of the ſecond Ele 

„which conſticute the Vortex, eſpecially 
at theſe Places which are diſtant from its > 

receiving by theſe Poles as much as it loſes about 
Wl the eie, and by this wou'd be able to 
WH carry wund wich it. theſe Globales which are 
neareſt, with the greateſt Velocity, and the te- 
moter with a leſs; and char fo of 1 theſe 
Globules that ate neateſt the Center of the Son 
would be leaſt,” for were they greater or equal, 
they wou d by reaſon of their Velocity, have 
a greater centifrugal Force, and therefore recede 
from the Center. Now ſhou d it happen char 
any of theſe Sa- lite Bodies in the Cemers of the 
ſeveral Vortices ſhou'd be fo incruſtated and 
weaken'd, as to be carried about in the Ve 
of the true Sun, if it were of lefs Soljdiry, or 
leſs ble of Motion than che Globales, to- 
wards of the Solar Vortex, then 
it wou d defcend toward the Sus, till ir mer 
with Globales of the ſame Solidity, and capable 
of the ſame Degree of Morion with it, and 
being fixt there, ir wou'd for ever be cattied 
about by the Motion of the Yortex, withour 
cither a ching to, or teceding from the 
Sun, "ahi fo become a Plant. Suppoſing this | 
true chen, we may imagine our Sem to hass ; 
been at firſt divided inco feveral Fortices, in the » 3 
| Center of which was a lucid ſphictical | 
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oyed and carried away by the biggeſt Sola 
. except ſome few that off 
in right Lincs from one Yortex to another, and 
became Comets. Hence it a according 
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this Sytem, that the'P/avets that are 
Sun, arc leaſt ſolid, which is Des Cartes's 
ſon, why the Moon ſhows always the ſame F 


to us, becauſe that ZZemiſphere that is 
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| Fortes, and the Bodies ſwi 
are neareſt ir, than thoſe remoter, 
hich is the Reaſon why the Plauets next the 

erĩods ſponer than | 


85 Syſtems ,- all take Notice 
Ef known Celefiet A _ it ich; 


| andthe Abſurdities wou'd fallow, tho we ſhoud 

w the Author all that he wou d have grant- 

And,. 1. It is certain that ; Fortex produc 
'by the Revolution of a Sphere, abour a gi 
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ines from che Comer; mers te 
the Planets, are as the Cubes of the Diſtan- 


ces from che Center, and 


ets cannot be carry d 
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berſect Cirele, — ſolid did ue 
der it, and therefore, che Diſtance there 
were between theſe ſolid or the las 
gt the Baſon were which | the Portex, 


relpe® of the Ortjr of the 
about in it, the nearer wou d this C 
of chk 


proach ro s Cirele, + The Excentei 
lanets neareſt the Sun, would — that 
of tfiole more remote, the of which iz 
true, for that of Meyciry is greater than rhas of 
Saturn. Moreover, fince the t lanets in this Ven 
rex wou d neceſfarily move in Orbits neatly 
ſimilar to that of the ſides of the 'conrathing 
Biſon, it wan'd follow that the Abella of all 
the Planets ſeen from the Suh, wou d be directed 
- cowards the ſame fixt Stars : but this too d 
 evntrary to Obſervation. Likewiſe che Miltzet 
every Fluid) when bound 
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in the beginning of Pi ces, Which 3 
222 . A Body carry d about in a YIrves 

— with it, wou'd nectflarily 
co. 2 Circle to whoſe Plane, the Axis of 
thi | ces the Circuls 
— bad 
not one — to Lou's Plane of Whole 
Axis is per * 
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in — er of Vertex it is, deſcribe equi 
Auel in equal Times; for theſe 4res's are in 1 
compounded proportion of their Radii or Dil 
n and a reciprocal 
tiom of the Arches. or Len 15 Ne Ge 
tions, which in this caſe will make a proportion 
. of „and this Law of Circulation of the 
& 2 72 calls Hurmonical. The Paracentrical 
3 compounded of two others, vis. the 
—_ 8 — of the Harmanical Ciranlas 
3 ereby all Bodies moving in a Curve 
+ endgayour to recede from the Center by the, 
Tant, and the Attraction of the Sas or the 
Gravitation of the Planet toward EN ' and this 
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cieculacing Fluid, abey muſt be kept is 
— Orbits, by ſome A Pomet in the 
—— ins Power in them to- 
bim, ; 'Bnce it 
— — Gra- 
itati z or Atttacting Power of the gent D- 


of the Univerſe towards one another, forks 


endeavour Afrchexically tu atrount 
nn pet which 
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2: It is 1 10>6xplain ul 
 eular Motion of this ſubtile Flnid comes, ther 
miiſt be conceiv'd another ſubtile Fluid moving 
| after ſome certain manner to produce che Mb 
tion of that Fluid, which: is the Cauſe of Ges 
vy, and ſo on! in inte, ox elſe we mult 
admit is Motion without any Gauſe, which 
harder to conceive chan Gravity ir ſeif g. Tha 
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tional to the: 2 * 
all the Bod ies we ean make Ole vatĩ 
are heavy, as well as extended and it 
2 reaſonable te wonelode lo of | 
EET 78 
_ inPhiloſophy muſt be given up: 
is Abſurd to ſuppoſe there are ſome PErric 
Matter without that Quality which 'eve 
octiom of Matter we can make Obfecrvariem 
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their Solidities, 41 their Quanticy of Marr ; - 7 
yr tho this Difficulty.qzay be rem d, bů 
ſuppoſing Bodies to conſiſt otigina 32 
ders of ãnſinitely ſmall Bain ſor on bia Sp 
poſitian, theſe lindern wou'd be to dun 
ther as their;Surfaces,: their Haſes being nothing. 
aud conſa&quently, the Gravities of Bodies,whith 
by che Action of. chis ſubtiia Fluid atagchbeir 
the Quantitias- Maꝛxtet — : 
the Surfaces of the Particles df Bodies 
ard as their ſolid Contents. Ver this is ſo very 
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paſſihly account ſor all the varieties ofGolours, "i 
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of Bodies Which ariſe from ſtbe : Diverſitio of 
the Texrurg, and F igute of tbeir conſtituent 
Parts. But chat: which in mg Opinion v g 
throws gal iuch Hr chavica: Accounts) holeevet 
artfully contriv d, we "4+ TR — 
be neceſſaty toward a plication of t > 
A of Naruto federal different Con- 
dirions. of this Upiverſal Law of 5 ve 2 
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| for; from; Mechanical 


| Ones, and at laſt to the moſt Simple : and when 


| prerences af all choſe Bodies chat revolve.abow 
ns Reaſum for 
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have demonſtrated, — refer 
in co the Power and Influence of the Firſt Ca. 
of all things. For Cauſes proceed in a continual 
Chain, from more complex! to more fimple 


we: arc artiv d at that Cauſe, we can go 9 
— — — Cauſe would not.be-chse ma 
Simple; and this moſt ſimple Cauſe cannot be 

Mechanically explain d wharſocyer it may be 
elſe it could not be the moſt Simple: And 


_ therefore ſince we muſt admit of erh 
Cauſes, ſince Gravity is undeniably the ropa 


of all the Bades we can make Obleryatiogs 
pan, and is ſufficient. to account for the 4 


1, 28 Sir Iſaas Newton has ſhown, thete can be 
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Pow worn — the Conception of this 
ley io Mane, is, how ĩt can act ana ii 
— any Medium to convey this AQ 
on, A. it muſt. Now, were then 
| #9: other-Difficulry of the like Nature in Philo 
588 it might ſtumble judtaom 
Perſous ; but we hnow the manner off Zbighins 


nal Reflection, oi Rememiring and Senſation, ar 
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perpetuating the Motion of the Machin, Which 
yet he cou d not by Rules of | | 
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Rules of Mechaniſm, how this Syfew of 
produc'd, nor how'the Faculties of 
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tut Dull, uhdbaiverDrener (INewti 
. 2 all theſe: 82 be — bay 
e: re ration! 
Globe ef * who. arg 
Moth eſe Ewan, ad — — 
be ncknat Al diſ ſpos d, as [Ev | they 
Wow be. Toms I: anſfwerþithavitho\.c 
fe Profenco vr Abſence of ithe In 
Me much the nie as L 
Rex concifridg Cincu — 
i from the F7 et the Seaſons in 
e”other Parts bof the Gbr Which alem 
5 quite g o fbr there are xonflint: fee 
* Rain; che more” Southern Cut 
udien fal for ſome cotſiderable tlas 
both hinders: the + Fegetomed, 
f | 1t/f0r/ ths 


Viinds) from: 8 theſe! — Cour 


Bay. and chert e 
Jes thut, even 7 raisd from 


5 hotter | buniries . 
NHHd into Ruin; are ſuſſicient fori this uni, 
fol! as I have laid befi _ Air. every 
. RYE Sacha a8 is; known 
by Bi Exper Let any one cnſult J 
* he ill be fatisfied that theſe 
x Countries have Winters, : tho' nat 
of Snow, yet" what is E 12 
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ali; Now: the Principal thing that makes 
this Poetica ſtate of à Perpetual Summer, 
unfit for the preſent Conſtitution of the 4 
mals and Vegetables, is, that in ſuch a ſtate 
(cither ariſing from only 4 Diurndl - Rota- 
tion, without an Annual, or an Annual with» 
out 2 Dina) there wor'd' not de that wa. 
riety of Rains, and tool Breezes, nor ton- 
fant, and Trade-winds, nor overflow ing Ni- 
vers, and ſueh like Circumſtances; which 
ire the Effect of this Combining theſe! two 


Motions 'topether. I need nor Mew he the 
totweniencies of a petpetual Winter,” ev 
{enfible,- that upon f. 


Body is fufficiently 
1 Suppofition;*' we ſhou'®” have neither Ye 
nut "Animal in d very ſhort Time; 
eſpecially of any conſiderable uſe, or value, 
ſuch as require a Summer's — nt rn, 
Growth z and, as for Spring 

they are riot ſo mach A Seaſons from 
the two former, as Gentle Gradat ion: yer 
exfie Steps, w the one ſlides into the 
other, — | 


the intermediate 2 
From all which it is evident, how wiſely 
theſe three ſo- different Modifications,” have 
been link'd together, fot the Benefit of the 
Inhabitants of this Globe; for dy theſe, we 


have ſufficient Heat in Summer, to ripen 


8 2 the 
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the Fruits that are the product ef even 
reſpective Climate; and we are; furnii 
with Reaſon, and made ca of. 
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Angle gl. 6s; Degrees. I have 
that e  Equeter and 


Revolution of the Earth quite uſeleſs 


if the Earth had mov'd about its own 
and this Axe had been at right Angles 
the Plane of the Ecliptich, the fa 
rances as to the Frciſſuudes of 
Night, had happen'd, - whether /1 
had -mov'd round the Sun, or not; 


Alterations of Seafons, and all the 
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little, have by theſe Means „leis of hi 
Heat, than they -wou'd have had, had the 
Earth obſerv'd a right Poſition. To thek 
add, that ſince this Globe of ours, has been 
| defign'd for a Habitation of rational. and . 
rational Creatures, of various 17 Con 
flieutions, and _Diſpoſitions, Re or Vegers- 
bles of different Natures and Virtues, m. 
quiring different Degrees of Heat, and Nov 
Tiſhment, to Ripen, and 0. dring em to 
Perfection, (to ſhew: the manifold Wildam u 
the Author of Nature in ey Variety d 
every thing, ) * 1 N AG find ahe 
ſant Heat of- the Torrid Zongg, 2 Jer 
fitted for all the kinds of and 7 
gebablos that inhabi and grow 
jon pf the; Frigid Jones, yery, 
22 ung Froduction: gk theſe 275 
LES , 5 Temper of of the intermediate 
ones ſuited to theirs; thoſe Ait tha 
cannot tranſpert thamſelves, and the Fege- 
teller that require a greater Degree of Heat, 
mati Having tad much, and the like Gl 
and Hagetables, that can foffer Cold, not 
. t00 little Heat, and the rational Cre 
.taites;heing endow'd with Reaſon and Mean, 
rap" 0" * where they live 2 
-ab {incen1t was impoſſi to have 
actommodated, all; theſe ſo various and dif 
ferent Animals. and Vegetables in a place ad 
an equable.,and uniform, (or in one, as 
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tuation of — of the. 
to the — the * 4 beſt 


very ; 
or moſt of the mentionꝰd Advantag 
be loſt. For all which — we. Can 
never ſufficiently admire the Wiſdom of the 
Author of 2 who has provided ſa li- 
berally, ly for his Creatures. 
1 Nil. The ſame divine Wiſdom, is 
s in the Situation of the) Eurtb 
in reſpect of the Sun; for- bad the Di- 
ſtance between the Earth and the Sun, 
the ſame with the Diſtatice between 
cury and the Sum, f;. e. ——ů— thice 
times nearer the Sun than we are, or tir 
Sun brought three times nearer u than he 
is, our Gronnd in Winter, b weud hate been 
hotter | than red hot lron. and «what a Cu- 
dition we ſtu'd have been in then, e may 
cealily gucſs.” On the other Hand, had de 
Sus been remov'd from ua or we: from the 
Sun, to ther Diſtance Jupiter or Saturn are 
removd, car hotteſt Summers Day had nat 
afforded ſo much Heat, as thoſe that nor 
live undercthe very Polar Star (if any ſuch 


there beYiof dur Globe, ſeel in the widſt of 


Wintern Arbmot we then Wer y wilehy' pro- 


vided ſor, Wllo are put in ſuch Medioori- 


8 4 ty, 
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| ty. between theſe two extreme 
neither our Heat nor ＋ 
lent; but that we 
or With a little 4 

— their Injuries? - Ain, =. te 
of our Karth, we are certain from 
in the "other a o the "Hoon, a. 
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Arcusavaiution in ĩti Orbit is preſery'd, mi 
all ths Motions: on: its Surface in all-in 
Partsavo riddexed, Uniform and Similar.” 
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cumulated at the Equator;: ":and fo' induce} 
a: ſpheroidicgl. Figure am the Plant Bach 
generated by the Circumwvoalutien of an Ri 
about its lefler Diameter. Now finde tris 
evident to our fight, aſſiſted with a goo 
Teleſcope, particularly, in Jupiter, that the 
Diameter at the E is longer, thin 
that at the Poles, and ce Sir Iſaac Neuta 
has demonſtrated that Earth is as leaf 
ſeventeen Miles higher at the Equator: tha 
at the Poles, and fince —— repeated E 
periments on the lengths of Pendulunis in 
different Latitudes — confirm'd the ſame, 
its plain that at the Commencement of [the 
diurnal Rotation, the Surface of tlie Planer: 
has been covered with a Fluid; — 
an Account why at every every. boa) or 
thoms, below | The 
we never mils-of Water. It is — 
dent from this Figure of the Body of the 
Planets, that the Surfice off the temperate 
Climates is larger than it wou'd have) been, 
had the Globe of our Earth, or of the Fla 
nets, been either :ſpberical ur Jpbe- 
roidical; ſo that the A of this Fr. 
' gure is very conſiderable, the Surfaces uf 
the Polar Regiont, which by reaſon of:tlic 
oblique Incidence of the Rays of theiaw 
upon them, are colder, and leſs convenient 
for the Habitation of Animals, and the Pro 
duction of the _— Sort of Vegetable: 
are 


SFF F. F a SFP Sn eee 


vantages — — the ſeveral Motions 
of the Earth, the Combination of theſe, 
which are common to the other Planets, 1 
come now briefly to conſider, ' thoſe that 
poſiibly may be more particularly belonging 
to our Globe, and are not the imme- 
yy 8 uence of its Motions; and the 
r is gur Atmoſj * of ſuch 
N — n the ſubfiſtence; of Auimalt, 
and the growth of Vegetablet, that neither 
cou'd ſubſiſt any conſiderable time without 
it. This Aue bene is a thin elaftick Fluid, 
intermixt with Particles of different Natures, 
ſurrounding our Globe to the heighth, of 
about forty or forty five Miles. The Na- 
ture and Properties of this Fluid, I have 
in ſome meaſure ſhewn already. But ſome 
of its uſes I ſhall now point * and firſt 
as to Vegetation, Dr. Grew and Maipig bi 
have ſhewn that it is a principal concur- 
dent therein, and by Experiments on Seeds 
enn in Earth and put in an exhauſted Re- 


ceiver, 
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eviver, it has been that no N 
tion can ſucceed without it, what i 
ſo neceſſary ſeems to be bectuſe' it 
more eafily rarified, and heated by the 
of the Sun, than "other is is 
„and leſs ſpringy Flui 
2 the Aſcent of Juices 
Channels of Vegetablet, and there 
Fluid without a confiderable Portion 
Jodged up and down among its Part, 
firſt impulſe of the Juices "upwards, ' 
thence ariſe. As alſo becauſe of its rig 
ſpringy and ſubtile Nature, it rarifies, actu- 
ates and refinies the more fizy Frans Je 
ces to promote their Circulation wet 
forms Functions, on them Analg 
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| 2 Fluid, and brobebiy that which ſo 
ſuddenly kills thunder-ſtruck Animals; is the 
quick and violent Rarefaction of the Air 
about them; for the Lungs of all ſuch up- 
on opening, "are found quite deſtitute of Air, 
and the lides of their Yeficles quite clapp'd 
together. It's certain, that 'the Blood is 
ſent from the right Ventricle of the Heart 
to the Lungs, and if the Veſicles thereof 
be not diſtended or blown up, by the Air, 
the Circulatios tpuſt ſtop there, and the An 
mal periſh ;| and both for the 2 


af Keiigon.” 


of the Particles of, the Blood, that Li may 
wore E 


ih ol fr 
ing Yale TIED 
the ex ones, there. js_neceſſy. 


in 
vir d a Fluid of a determinate G 
— We = as © Dif, 


in à thin (as is evi- 
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dent 


kigh 
mis on 8 8 
b where 


| 


them, a 
uid, is 5s. 
Fluid fitted - for. the DH 
bitants of this Gn It being neither too 
heavy, nor tog 2 neither too much, nor 
too little oh for, the uſes of 22 
tion. Another, Advantage we rea 
Atmoſphere, , 10 e by it qur + 
Vapours are ſupported, without. 3 we 
ſhou'd neither have freſh Water, por Soom, 


1 
| 
C 
1] 
| 

| 

1 

| 


nor Rain; nor ert 
tmoiſten and enrich our 
fit for Vegetation. For u 


that rarifies the Water, 
its firſt flight in Vapowr 
its by the Geddbere, - 
tiuned to the piper, na 
ted when it is there, to 
into Snow, or Hail, or Rain, er Sat 
into other Regiot [6'-Sof}/-dovs Wit 
that if Mit 
ure 
he © Sun, wot 
8 8 above 
e 


An 


ter Tefl 
— 5 the ne "Now teh, if there 
Armeſpbere, the vapouyl « m0 
ficient eighth, and 414 ud nevet de 
topl'd fffcierly, fo" as to be form ak 
Snow, or Rain; for at a aal diſtance' from 
the Furth Surface, the, effected Rays of 
rhe Sun, make the Places warm, that tio 
Vapour cou'd 'be*turn'd' into Snow, or Rain, 
there; for it's the coldneſy of the upper Ne. 
gions, (being deſtitute of theſe reflected Ray) 
and the length of their Deſcent, that rr 
theſe Clouds and Vapour: 


s into Snow, and 
Rain, whenever the ſupporting 1 — 
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becomes _lighter, than ———— Fa. 
3 they: fall down with the Temper of 
Id, they had in the _ Re- 
— "and. 1o; became. Snow; or 
cordingly-/ So that it's plain, it's our utes 
meſpdere. that, is obe of the principal Meatis 


"which Tick. he — — 
8 dry our 
when over-moiſtned ; ang} ſerve \for 

e 
2 vio n e. Air, prud 

lere, byi 8 in one 

hae o - the 12 Beams, 
wr : | and the Cam- 
's. Mations. .: Without 

meſpbere,"; we ſhou'd: have no more 
Vind above, than under Ground, and ſo be 
depriv'd of all the; Benefits, aiſing thenee. 
Laſtly, Our Ame bert is the, Vehicle and 
Medium of Sound, hat Senſe dick moſtly 
diltinguiſhes us from ;Fiſbes, and the -infe- 
rior ſort of lass Ge. Sound) is nothing but 
a Modulation or Percuſſion of the Air, com- 
municated by an impulſe, from the vibra- 
ting ſonorous Body, and propagated in Un- 
| dulavions, 
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Sphere, eviry- 
we. ſhou'd not | 
of a thouſand Pieces or Orditance 
at the ſmalleſt di as is evi 
the Experi 

ceivers; We {hou 

| or Muſe d 
ſtate :wou'd' be, 4 
judge. Add to — 
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1 
415 IE 


places moſt; which waht-ehole mol. By 


the Refractiont of our Ar e, the Sus 
12 and ſets Hter in Appeaxatice, 
and with its beneficial. 
a — ein ſome Lies bun ir wool! 
| „ == 
lor Theſe are great Ay bom 
to the ace uf ü Abe 28 
beſt can tell, Who by Aecidents are 
times deprived of them. From all which 
ius wery plain that there was Counſel''and 
Doſign' in the Gontrivance- e 47 
of dur Atmoſphere. wh 5 
XXIX. The next t | i Order tobe 
confulcred'is, our. Mountai n without * 


IM 


Tn 
it were almoſt ernte for Animals, to. — 
or | 37 - 
Hor concurrent d 
the four, freſh-water Rivers. 
has 
ral 
and 
Dr 


DE: 


5d Obs Sem 88 
— * ae * under af 
„by rang ag: de me, . it * 
„ A le. the ef, Portions Sheet, 
27 wh it rſt ; and it rarifies e Wa- 
ter by the--tofiguation., of, its active j => 
des among the porous Paxts thereof, whexe- 
| | eee | N- 
di 7 i, are, FRAN 
.ded by the,,cempound,, Heat aud 
Air, or hot, Aur, which —_— 1 * 
every little Folum, 3 Cover of the — 
glutinous Fluid of Water which becomes a 
little Bubble of hot Air incloſed 2 a 
= of Water, 3 8 r pane 
conſtitutes a Va whic ng thus 
— little ' By Bubbles of larger Dimenſions than 
they formerly: had, by the inteſtine as, 
ed by the Hear 5 the Air and 


which — their paris turn round yer 
T Cay 


Ft 
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78 
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| of 
may be evident to any one who will yi 
theſe Vapours raifed from common 
-x culinary Fire with a | 
Beam of the Sun, which will 


Wer, Bronte rf, to 
the different Force of the Heat in by 
them_'vp. A ſinall' Heat throws off bat 
| e and ſmall Bubbles, a rt 

Hear, groſſer,' larger, and more numbers 

Glehn. And a very great Heat, fo 'wel 
| ty. large, and many Yeficles, that the 

is not able to receive and buoy them uh, 
and ſo produces a boyling in the "Waiter 
And every one knows cat cold dend 2 
dies, intercepting Vapours, 


them into Moifture, watery and W. 
ter. From all which it is that N. 
pours may be raiſed by t in ſuch 


1 


Quantities, as is ſufficient to 

which reſting in thoſe — w 

Air is of | Gravity with th 

carried up down the Atmoſpbere 

Courte of that Air, till thay af 

againſt the fides of the more eminent 
; | 
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vard the Production of Fountains, Rivers, 
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ts: by the Heat df the Sun, tordeſcesd 
Log Miſts, and Demt.  They:might he 
raiſed from the Sea by Subrerrgneews Ham, 
and lated from their Salkneſs,; by be 
ing ſtrain'd through Earths and Layers. of 
nog 2 Natures; but it i 


to conceive, how any {training can 


| diing Water ,to-that degree of frelhneſ, 
cur Rain, and Show Water dee A 


tural —.— ay ſafficient for. chi pore 
but this natural ' SubJimation and 

of Vapours into — Miſte, 2 

which makes it 


Rivers and Fountains. As to the p 
and equability of ſume F ountajos , "where 
there are no confiderable Mountains over 
and above whar is to be expected from the 
uncertain and unequal. falling of Rains, Mit, 
or Dees, nothing can be concluded from 
thence, unleſs the Extent me 
the Refervoirs of falling Rains in the 

els of the Earth were certainly known. For 
the freſh Water may be convey d to lo 
treat a diſtance, and; in ſuch a quell, 


it” 2 depth, by the — 
as may be" {uffi- 


nt 
le it in Streams, than 
Head as 2 Fer ſend —3 
diſtance of + the Baſon 
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the Quantity were preciſely the * at all 
times, in theſe prreniial Fountains, - the 
_ wou'd be greater. However, what< 

e Oyigin of Fountains may be, ſtill 
Hills are Reſervoirs in this —4 Work. 
Another very conſiderable uſe of theſe Hills, 
and Eminences, is the Determination of theſe 
Rivers; for tho there had been Rivers ble) 
out Mountains, which is hardly 
yet in that caſe the Rivers cou'd' only 


mo 


3 Line, — had [raw ar 
whereas, by theſe  Eminences, plac'd up 


10 down the Globe, the Rivers. make in- 
s and windings, 


numerable bea turning 
_ ey cnt fatten, and water the 

ſeveral different Countries in one 
Courſe, - make the Tranſpottations and Car- 
rkge over Lands more eaſy and 
and at laſt diſembogue in "ſeveral ' Mouths 
into the Sea; where, by the aſſiſtance of 
the Tidet, 'rhey - form Harbours and Ports, 
for the convepiegce of * Shipping and Nævi- 


gation. Ala 7; fr hr 8. we have by 
the 


bur Alorntatus —_— 
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we might poſſibly be ſupply'd wih i fel We 
ter Springs, (tho Nature ſeldom is 
riant in iverfity of. Cauſes) | thout 
our aint we cou'd never have River, 
nor cou'd theſe Rivers have ſuch abs 
full turninge, nor thoſe uſeful falls, 
gives them an impetuoſity n > 
prowd to ſo many delightful as. 
firable. Uſes. Laſtly, If we confide 
word 11 — own XL, 1 
are, we ſhall plain ve their 
and Uſe: „ M is nothing but d. 
„of ſome Aale or Mineral, either d 
Stone, Iron, Tin, Copper, or ſuch like lower 
| Vegetables: Theſe Mertals and Mineral, | 
d ee of Virtue proper to themſelyes, und 
of ſubrgrranean Heat and Fire, 
— 2 — adjacent Earths into their db 
| do encreaſe and grow as truly as 4 
I Vegetables, and requiring free Paſſage 
Fan i Ar al Was e ff fo hy 
formation : By their Growth, and the Heat of 
the ſubterranean Fires, raiſe and puſh upwarl 
the- Surface of the Earth 2 to the 
of their Nature, and the quantity 
of the Mertallick or Mineral Bed. Lf do not 
fay-that all Mountaing owe their en 
ſuck Canſes, ſubrarrancous Fires have 
pp Mountains of Mineral and Metallic Bed 
form'd, the Ses and Tides have thrown 


ps ap. 
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Beds of Minerals and Mettels, which have 
hollow for Water and Air, 


growing in a- manner proper, 1 


them, and ad. analog to the Vegetation of 
Plants, anner how they are produ- 
. to be enquired in- 
to, but that 
crealed 
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evid 
$ and. 


and V 
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dent our Mountains are as ale = 
tall and Minerals are. I do pot 


their uſe and advantage for 
ion, ſhelter, and nouriſhment of 


ſome ſort of Vegetables abd Animals which 
ud not grow or live fo well any where 
14 elſe. 
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Hale notice of, is, 1. The few 
Co 


5 1% and Fluids, * pd of 
indeed — 


vaſt Num ones 
"Ar 

few certainly kn gy Fr yrs — 
* ater,” 


| ury and F5 WF three of 
which are I! ſeldom muc 


wü others," fo that it is Wer! ot 
97 that is the Pair of All 


this * SEES 
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fration of «he 
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in 
in wk 
date in great 


Peu to tkze fides '6f the containing 


r it's certain 
bee r from an ob- 
Blood Veſſels, wherein the 
ts Veſſels, are chiefly concerned 
for ervous Caſes I am 125 it is 
great Quanttties iall _ 

this Fluid, if not "abſolutely - 20 
extremely beneficial ; . for nothing has FR 
cient force to take away this obſtruction, and 
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1 


erer 


1 


. | 
by 


142274. 


affe th 1115271 1255 


e o . u 8 ]«onRͤK̃ ac . an. Add ___ WS 


7222147 ü Ih 40 


2112 


. N — : p 9 =; 4 ö = 
s ®, 1 4 % * _ 
« _ 4 —_— l * 
: Ny P | " = - . * 
* < 1 . * * , 
- 1 þ 
. og —# = . " - „ ” 
- . 6 . fn os J ” 
* - 8 9 
| 
| 3 8 


TORT Or aal Hat i * 


he 
* 


= 
3 * 
. 


1 *% — 
. a 
* 
. - 
Dads | 
= 
— i 


the Bo 
the 


Tx BYC 
_— * = = = * 
";4 T 
* 
r "1) | 
; - 
= : - 


8 


— 


8 


- 


= 
| 


> + 
c 
* 


- 


& $ 
a N 2 . "4 * , 
SG... tf B 
- | 
A 


2 8 


CY 4 + 
Skin * 
© n 
one Cultieus. 
"as, T 1 P 
'% 8 * 


© 
- 
= 
- 
7 2 
— +” 
l 
that .about 
” 9 * -- 
\ - 
1 — - * = 
» : . 


of the 


C 
= — 


, * 
þ: - 
"*S 3 ILY 


1155 


* . x 
the Surface 
»2 
1 | \ 3 
: . 
” ” : 


„ 


25000 Giftes of theſe Fxcye 
what, a, prodigious * | | 
there de on t 


K 


— 


_— 


« 
** 


neee er 


el Tiga: 
* 


AL 


- 
® - 


8 8 15 11. 
. 


221 


N — > 


388 lee Pianrivies = 


bad beans infeaſible us vun Hajrs.or 4 
and meh, 


noticisg. that this Sense of Fes 
ed more exquiſite N 


ching, Bodies 
. fetal, eſſels at different times, | 
hone op . — Fluid is fore 

I tnere rying nd hardning. 
""Cnali Scale; and 2 — the. oer 
Mouths of. theſe Veſſels are preſs'd., 
or theoftner we uſe the Organs. of Ti 
the moe of theſe, Scales are form 


= Sfin becomes * thicker, 2 al 


| 


ER i 
222215 E — 
1112111514 SLY 


„ owauac co or wy  asw@ cc; SH wi 4-8 of. 8.8 LAY 


— 


* 
% 
1 


A 


422 
i 


MINE, 
NT Fo 


11111 
1 0 


3 _— 
= * . 
2 
0 - 
* . | 
„ — " 
. 
: = 
"I 0 | | 
” 
? A | | 
| . 
. 
* 4 4 
: . 
* 
| — 
* 
* * 
* 


1172522 7117 


1 


*. 
- ”— 


— 


12 Th pak, 6 
ME nh, 


IDE» 


; 377 L399. ; 


keep/it 


. 
* * 
= 


1 + 
115 
S 


4522843427 


— # \ 4 
i? 8 : g : x 
* - 
uy * F - Pay 
. 7 


2273 18 434887 
l Rh 17 


52 5835 
ITEM 
"3&3 2: 183 4 


* * 
* 


LF SY 28Þ” ͥͥͥͥ Air df oth a oo rearing... ro. 


- , 
as. g 
* — * 
-. = 
- : 
bs 
* 
— 5 | 
* _ F 9 
* 
3 


Wt 1 


100 E 11˙1 4 
ER nel ne i 


K »ÄUũů¹! U PTOTOTT SS 


tt e 
11215 


4 


1223 


* 


; —_ S. * 
4 : —ę—ęꝛ — =. agy_ — 


om 


f 


— 


i — — 17 


dillrs of the Body, and of their Cover the 
Muſcler; it were alone a ſufficient Work, to 
8 
dent a Ma 
r e the benefit of the whole. I ſha 
Inſtance only in two or three Particulars, and 
then 1. Then, what can be mort 
wonderfully - nb 0 than the Back-bone,, 
bad it been! all of one entire Bone, without 
trticulations, we cou'd not have ſtoop'd or 
tum d, but have gone forward like -a Poſt or 
5 had it been compos d of a few Bones 
only, then the Articulations. of theſe Bones 
our Bicks, muſt have made a * 
Their innermoſt edges, and ſo the 
„which ſends Nerves to all the 
e Keen, which fo had been in ha- 
zard of being bruis'd at every ſtooping; and 
Ry all the inferior Parts, had been 
8 of being depri wd of the In- 
— their Motions ; beſides that the 
whole wou'd not have been pliable, for- the 
various Poſtures we have occation to put our 
ſelves in. If it had confiſted of various Bones 
without intervening 2 we ſhou'd have 
had no more Benefit by it, than if it had been 
entire without Articulations, or had theſe Arti- 
culations beeri after the manner of ſome others 
of the Bones, we had not been capable of theſe 
Varieties of Motions that we now are, if cath 


Fertebra had had i its own proper Cartilage, the 
Z ar. 
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Artitulations might have been eafily disjoi 
So that we fee, the;Contrivance. of this | 
+ 83 * the beit 
in e many and 
2. — 4 — plain and ſt 
Surfaces, ty'd by a common Ca 
Back, for the Security of that Mel's Fn 
Nance, that runs down its Cavity, is bent af- 
ter the manner of the Catenarian Curve, 
which it obtains that Curvature that is 
for the included Marrow, 00 brings the he wy 
"reſt degree of firmneſs; eee b 
4, keeping 


I. 


NE 


of each Superior and ever 
the middle, from being thruft —— or 
Forwards,: to hurt the hoſe Marrow, Be- 


ſides, had not the Tranſverſe Proceſſes been 
ſo plac'd as they are, to the intermedige 
Fertebra from thruſt backward or fjor- 
ward, then there wou'd have been no more 
reaſon why in Inſpiration, the Ribs ſhou'l 
have mov'd upwards and forwards, than bad 
-wards, But as they are now contriv'd, theſe 
* Proceſſes force the Ribs to move u 
ſo lift up the Stermum, whence the dilatation df 
-the Thorax proceeds, which cou'd not dilate, 
were there no Tranfverſe Proceſſes, or they 
- otherwiſe diſpos d. Now can there be a mor: 
« manifeſt Inſtance of Council and Contrivanc: 
tham this. Certainly, if infinite Wiſdom were 
' fuppos'd to have Kad this part, it cou d not 
* dn given A more pregnant Indication ** 
2 2. 
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* 1 have 7 ome 5 re 
uicalated after the anner of Ball and Svc ler 
2s the Humerus with the Scapula, and Gees 
this wiſe End, that tlie Ng might . 741 
manner of poſſible Motiohs ; — the U! a 


ind Cubitus is join'd by way r Chathel 
this Articulation might 1 the inote 
ſor had i it been after the former manner, Fl 
ſhoy'd have had no Benefit thereby, or "that 
triicylation of the Shoulder, takes off the Ne- 
ceſlity of another ſuch here; the Han by it, 
having all the Motions, that it cou'd whit by 
mother of the ſame kind, in this other Articu- 
lation and we ſhou'd have loſt the Benefit of 
the greater Strength in this Joint: This we 
ſee, Nature in theſe Motions looſes no Bene- 
fit in the ſeveral Parts, that can conſiſt with 
the good of the whole. 2. Becauſe tlie Tuber- 
cler of tie Bones of the Fingers and Toes, cou'd 
not be conveniently fo large in Proportion to 
the middle of theſe Bones as they are in others, 
becauſe thereby in graſping or ſqueezing, theſe 
er of the Fingers which are at the Articu- 
ont, cou'd only come into contact with the 
Bod y ſqueez'd, and ſo the Action cou'd not be 
1 and by this ſmalneſs of theſe Tuber- 
cles, there was a hazard of bringing the dire- 
don of the Action of the Tendons of thoſe 
Muſcles, which contta& the Finger and Toec, 
quite through, or very near the Center of flls- 
ion; whereby this Action wou'd have been 
2 2 1 quite; 


f F 
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quite, or almoſt deſtroy d. Now to prevett 
this Inconvenience, the Off Seſambides (call'l 
ſo from their Reſemblance to the Grains of &. 
Ker) are plac'd at the Arriculations of th 
Bones, to ſerve as ſo many Pulſes, about 


which the Tendons paſs, at ſome diſtance from 
the Center of the Articularion, whereby the 


direction of the Motion of theſe Tendon, 
are remov'd always at the ſame diſtance 
from the Center of Motion, of the Arficuls- 
tion. The ſame Artifice is us'd in the Knee 
by means of the Patella; theſe are wiſe and 
2 Ends, which the Wit of Men cou'l not 

ve 

JF ALIV. How wonderfully is the Brain 
contriv'd, how carefully and ſtrongly is that 
principal Organ of the Body, fenc'd from ex- 
ternal Injuries, by a thick Wall of hard Bone 
and two very cloſe and compact Membrane: > 
What an infinite Multitude of Glands, are in 
the Cortical part, and of beginning Nerves in 
the Medullar Part, a Hundred of which do 
not exceed one ſingle Hair How commodiouk 
ly are the Nerves, that ſerve for four of the 
ſes, and all the parts of the Superior Re- 
gions, ſent out the ſhorteſt and ſafeſt ways 
through proper Holes in the Head? And thoſe 
that ſerve the Inferior Regions of the Body, 
carry'd down in a Bon Channel. And it is ve 
ry remarkable, that the Veins do not paſs out, 


at the ſame Holes the Arteries enter; for if 


the 


ught of, had they not obſerv'd them. 
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they did, then upon any violent Motion of the 
Blood, or any greater Quantity thereof than 
ordinary, lodg'd in the Arteries, their dilata- 
pulſation wou'd compreſs the Veint 


fides * their _—_ and fo 
occaſion a extravaſation of 
Blood in 4 to the deſtruction of ru | 


whole Mac bin; which by theſe different En- 
teries and Exits of theſe Veſſels is prevented. 
Theſe Veins alſo do not run along by the ſides 
of the Arteries in the Brain, as they do thro? 
all the reſt of the Body, which is alſo another 


wiſe Contrivance of Nature; for the Arteries 
here, were by. their dilatation to preſs out their 


Juice or Spirit from the Nerves, into the Muſcles 
of invo Motion, which wou'd have been 
hindred if the PYeins had always gone along 
with the Arteries ; for theſe Vein: wou'd have 
receiv d the impulſe of the Arteries, and there- 
in ſome Meaſure kept it from the Nerves. 
ext how ſtrongly is the Heart wo) Re 
with what a force does it ſqueeze out the Blood 
into the Arteries ; Borelli reckons it equal to 
the force of 3000 Pound Weight, and that 350 
Pound Weight of Blood, paſſes through the 
Heart ev'iry Hour. How variouſly and effe- 
Qually for its end, are its muſcular Fibres ar- 
rang'd, and with what Judgment are its Co- 
lumns and Furrows diſpos'd, for the cloſer 
Contraction of its Ventricles l. its point is.turn'd 
a little toward the left fide, for the more eaſy 

*  & ' aſcent 
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aſcent of the reflyent Blood in the Cava, "for 
thereby like a reclining .inverted Siphon, the 
left Auricle becomes lower than the right. All 
the Auricles and V. entricles have Valves, where 
by the Blood has a paſſage in its true courſe 
2 but is — 15 returning the 

e way; which wou'd frequently happen 
— he equal preſſure of * Blood on all 
Hands, and the Reſiſtanee of the ſides of the 
Veſſels, to the Ruin of the Animal; which 


Ineonvepience is ng preyented, 
prudentContrivance artd r 


And ev'n the Figure of the Valves themſelves, 
in the ſeveral arm Places, is for wiſe Ends 
and Pur poſes. But that which is moſt won- 
derful in | this Affair, 3 is the different Strache 
of the Heart in the Frtus, from that of the 
ſame in adult Pexſons. In the Heart of 'the 
Fætus, juſt oppoſite to the Mouth of the Ce 
va aſcendens, there is a Hole from the Covg, 
chat opens into the Vena Pulmondlis, and 13 

calbd the Foramen Quele ;' there is likewiſe x 

1 Paſſage, which runs "From the Trunk of the 
8 Aorta, to the Trunk of Arreria '\Pulmonals. 
| Now the Blood which is receiv*d'by the fl. 
cent from the Mother, 'is by the wnbilica 

| Veins carried into 'y Porta, from which it is 

fent to the Cava, by a Canal Which goes rai 
from the Truak: 2 ld oe to the Trunk of the 

other, by the Cava it is thrown through the 
foramen Ovale, into the Vena Pulmonalis, which 
Carrie 
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carries it to the left Pentricle of the Heart, by 
which it is ſqueez d into the Aorta, to be dif- 
d over the The Blood that comes. 
from the ft Parts of the Body, is diver- 
tel by the Iſfbmus of the Caua from the fora- 
nen Ovale, and falls into the right Ventriclæ, 
which throws it into the Arceris Pulmonalis, 
from whence by the communicating Canal, it- 
is immediately carried into the Aorta; fo that 
the Blood that comes from the Cava aſtendens, 
paſſes only through the right Ventricle, whilſt 
that which comes from the. Deſcendens, 
only through the left Ventricle. The reaſon 
of which Paſſages, is becauſe the Blood in the 
Fetus cou'd not go thro' the Lungs, their Ve- 
fcles by their compreſſt . the Blood 
Veſſels, obſtructing that : neither in- 
deed, did the Blood need to naſe through the 
Lungs, the Fætus being nouriſhed from the 
Mother, whoſe Fluids had already receiv'd, all 
the Advantages that it cou'd reap from the Air, 
in her Lungs; but when it comes into the Air, 
and is no longer mvuriſhed from the Blood of 
the Mother, this preſſiure is taken off from the 
Blood Veſſels, by the diftenfion of the Lungs, 
after the- manner 4 explain'd. And ſo 
finding a free Paſſage through the Langs, it 
runs no more by the communicating Canal: 
And ſo that dries up; and by the Current in 
the Pu Vein, the Valve of the foramen 
Ovale is ſhub:f6;/ that the Blood can no. more 
9 1 | 4 4 paſs 
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paſs that way from che Cave. Now how 
wiſely are theſe different Channels for the 
Blood contriv'd, for the different neceſlitiey of 
= Fætus, before and after its Birth ! This i 
lain Indication of fore-knowledge, and 
n an one as nothing but Omniſeience, is ſuf- 
ficient for. rang A Dog — one of the 
moſt convincing Proo n and Counſel 
that can poſſibly be wiſh'd for; for to provide 
for an Event, hat: in the natural Courſe. of 
things, muſt haf ppen a long time after, is u 
infallible evident, that the thing was andy 
ſeen, and the Proviſion deſign'd, by ſome 
telligent Being. But this is not the on 
ftance of a Precaution, for it's evident, only 
ſeveral Steps of the Growth and i / egetation, 
both of Animals and Plants, have bern foreſeen, 
and fore-defign'd, by the wife Autbor of N 
ture 4 ſeeing, diflerent Proviſigns are made, 
and 'different Circumſtances adjuſted, for the: 
various Periods of their Lives. 85 
$ XLV. What a noble piece of Geomer 
is manifeſted in the Fabric of the, He, and 
the manner of Vin! Without this "a 
Animals 'cou'd not. provide -themſelyes win 
Food, nor be forewarn'd of approaching Da. 
ger, and conſequently, cou'd — guard again 
it; without the Benefit of — animated 
part of this Syſtem, wou'd be fo many Pag- 
pets, toſs d up and down by Chance and Fer 
tune, without * or , and de. 
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170 er ell the Pleaſures and — 
„What a miſerable State wou d it be, to 


n 
to behold the t 
ſuch a Life is beyond Expreſſion and Conce- 
ption : And on the other Hand, what can be 
more amazing, than that the Particles of Mat- 
ter ſhou'd be ſo fram'd, as by their means to 
new us the Shapes, Poſitions, r — 
tions, yea and s of remote Bodies? Ho 
wonderfully muſt the ſeveral Cogts and Ho- 
wours of this little Ball be diſpos d, to tranſ- 
mit through them' that fine, and 1 ſubtile Fluid, 
which is emitted from luminous Bodies, and re- 
fleted from the Surfaces of Opake ones; and 
united on the bottom of the He. Theſe things 
are not only contriv'd and fram d with ſo great 
Wiſdom and Skill, as not to admit of a better ; 
but to any one who attentively conſiders them, 
they ſeem of ſuch a Nature as ſcarcely to al- 
low any other Method, for it ſeems 1 
that Light ſhou'd repreſent ObjeF; to us, at-ſo 
vaſt a diſtance, but by the tranſmiſſion of ſome 
hoe. Fluid, & from: the Ohje&#s, upon the Eye. 
And it ſeems impoſſible that any other Compo- 
fition of the ſhou'd be equally fitted for 
2 end. The Alb of the is ſpberical ʒ 
compos'd of fix fix Coats, and three Humours, 
= firſt G Coet is call'd. the Conjunctiua, hd 
makes the 1 8 the He. The ſecond Scle- 
2 1 * bard, ; ad Tooth, Jg — | 
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te ſtraigiit Fibres de i „0 ot in mor 
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ld. but r Tranſperen before; Whete it 
wakes the third Coat call'd the Cprnen, from 
ts Reſemblance to a piece of Tranſparent Horn, 
it has a greater convexity, than the reſt of the 
Globe of the Eye, conſiſts. of ſeveral Lamine, 
which are nouriſh d by ſo ſmall Blood Veffels 
as to obſtru& very little of the- Light, It 
of an exquiſite Senſe, that upon any touch, 
the Tears might be ſqueez'd from the Lachy- 
mal Glands, 5 waſh and clean it. The fourth 
Coat is the Choroides, it lies uder the Schr 
rica, it hath little Glands which ſeparate i 
Black: Liquor, which Tin&ures the intern 
fide thereof (which is otherwiſe of a whitiſh 
Colour) for hindring the reflected Light from 
diſturbing the Pictures of Objects; this Coat 
has a Hole before, which it called the Pupills, 
for admitting the Light. The fifth is the 
Uvea, which is nothing but the Circum- 
ſererice of the Pupilla; It is compos d of circu- 
lar and ſtraight Fibres, to contract or dilate, 
actording to the ſtrength or weakneſs of the 


Light, for when the Ligh been, chat ik 


. owt. Aon. . on 


2 Fibres contract the 
Force hurt not the Eya; od het it is weal, 


Rays, for the more diſtin Viſion. -+ — 


inſide of the Uvea from its Circieni 
vhieh joins the Choroides, rifes the 2 — 
— 


tuin Ciliare; by which the 2 
e out dw ard; and the 
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ot the Are of the Rye lengthmed, at the ap- 
reach, of too ne, Objeſts. The fixth Car 
wide KG "= 2 . Net rl — 
tom of the He, it is only a fine expan 
the Fibres of the Optick Nerue; upon this 
Coat, the Pictures of Objects are fram'd. The 
firſt Humour is calFd the Aqueous, it lies im- 
mediately under the Cornea, it is thin and li- 
id, and of a ſpirituous Nature, inſomuch 
; wp will nat freeze in the greateſt Froſt, The 
ſecond is the Chryſtalline, next the Aqueous ;, it 
is convex on both ſides, and ref a dou- 
ble convex Lens; it is covered with a fine Coat, 
call'd Aranea. The third is the glafy Hu- 
mour, it is thicker than the Agucous, and thin- 
ner than the Chryſtalline, it gives a Spherical 
Figure to the Eye, upon its back part, is the 
Retina ſpread, which it keepeth at a diſtance 
from the Chryſtalline Humour, requiſite to re- 
ceive the diſtin& impreſſion of Objects. The 
Optick Nerves are inſerted in the inſide of the 
Optick Axes, whereby the middle point of eve- 
ry Obje& is diſtinctly ſeen, for the Center of 
the Inſertion of the Optick Nerve is inſenſible, 
as Monfieur Mariotte has ſhewn by Experi- 
ment. And cotiſequently, had the Center of 
the Optick Nerves coincided, with that of the 
Retina, the middle point of any Object, had 
been inviſible; but by this lateral Inſertion of 
Jheſe Nerves, the point of the Object which 
is inviſible in ihe one Eye, becomes oy 
as the 
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the other; for it it impo mpoſlible, that the, Rays 
ſhov'd fall an the infide of both. es at the ſame 
time. The light which comes 
ral points of Objects, is ſo refracted ;( 
. ) as 
leg: op igang dag 
in the er roportion, with 

the Object, the Image thereof, (as. is evident 
by taking off that fat of the re Mater, 
which 2 the backſide of the from 
of any dead Animal, and then placing 
the He in a fit Hole, of a dark ned Room for 
looking then upon the back part of the 
we ſhall ſee through it, the Pictures of exter- 
nal Objects painted upon its infide) and theſe 


m the {eye- 
the 


tick Nerves, are the Cauſe of N 


what Ply hood this rudture 


of the Eye; ev'ry part contributing 
toward its Perfection. It is ſituated in the 
Head, the moſt eminent part of the 
next to the moſt noble and vital Organ, in 


' whole Compoſition: Either in as fore = 
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The Cornea is more convex than atry other part 
of the Zye, by which all the Rays are garhered; 
to paſs through the Pupilla, and few of em 
loft. on the Lea. The Humour be- 
ing thin, eaſily changes its Figure, either when 
the Ligamentum Cillare contracts, or both the 
oblique Muſcles protrude, the Bulb of the Eye, 
to render it oblong, when Objects are too near; 
the Fibres of the Uvea contract or dilate the 
Pupills , according to the Degrees of rhe 
Strength of the Light. The glaſſy Humour 
keeps the Retina ar a due diſtance from the 
Chryſtallin, the Images are painted upon a Skin, 
cd by the Expanſion of the ** 
Nerves, for the more eaſy conveyance of the 
| prefſion to the Brain. The Choroides is tin- 
dur d black, that the _ that paſs through 
t nay not de reflected back again upon the Re- 
m, and fo confound the Object. The 
" WH tick Nerves are inſerted on the inſide of 
Axes of the He, that the whole Obje& may 
I 
| 


be diſtindiy view'd; the Hairs of the * 
with thoſe on the Fyekds defend ir from filth 

and light Bodies thar fwim in the Ar; the 
continual Motion of Eyelids, moiſten and ſweep 


the Cornea, elſe it would dry or grow z 1 
is funk in a Hole, wall'd with j- Rong Bate, 
to keep it from more powerful Injuries. The 
leveral refractive Virtues of the Coars and Hu- 
mours, ſerve to correct the Errors arifing from 
the different Refrangibilities of 'the => * 

. 1g t. 
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ety ive. them that 
| the fides of our Body 


out ſelves from the Dangers 


ne we cou'd not diſin- 
guiſh the di 


of Objects by one He, for 
our two Eyes are like two different Stations in 
 Longimetry, by the aſſiſtance of which, the d- 
ſtance between two Objects is meaſured., As 
alſo, when one Eye is accidentally rendr6d uſe 
leſs, we enjoy the Bleſſings of this ſo n 
a Senſe, by the Benefit of the other. It is 
ſervable that the Figure of the Chryſlallin Hu- 
mour of Fiſhes, is a great deal nearer to 2 
Sphere, than that of Land Animals, and tha 
| becauſe of the different refractive Virtue of 
Water from Air, for that convexity which 
wou'd unite the Rays of Light coming through 
Air, will not unite the ſame ſo perfectly at a 
int, in the ſame diſtance, coming through 
ater. In thoſe Animals that gather their 
Food from the Ground the Pupill is Oval or 
Elliptical, the greateſt Diameter going tranſver{- 
Z ide to fide; in thoſe that ſeek their 
ood on higher Places, its greateſt Diameter 
cet per 


from the top of the Head towards the 
x" ; theſe two 7 Fi- 

gures being wonderfully fitted to the different 
* of theſe Animals. Thoſe living 


4. 


AAT . TT e ren 


Walon, have by. their By 


for other 
1 
eballs w 
jects all around them; and 
thoſe that A het, Fool Jn ihe dark, have 
their Retina coloured white, ich reflects 
the bght and enables them to. Le beſt in the 
leaſt light; 1 wonderful and ſurprizing 


a Cluſter of: Hemi berical.. 
in the Pictu 


laſtances, of Forefight and Counſel in that Be- 
ing that fram'd theſe Organt; but that which 


pres moſt e Affair, is that 


ſound; they 
ht ve been ſo nicely y Hand in all the 1 inr 


Varieties over and under, a8 to 
ent Obje& at a due Diſtance, of that Mag- 
ride that has the juſteſt Pro 


portion and tru- 
hr Ani 


, to the Magnitude of each 
dies are, I doubt no body can juſtly tell, nor 


What the real Magnitudes-of Bo- 


were it of any uſe to us to know, ſince their 


hrobgical Mag tudes to the Magnitude of our 
, we have any Concern about. 


228 own Hand, Foot, or Height 
all things about us are repre- 
— in a conſſant NN Proportion to 


theſe, ſo that we are there 7075 L of that 


Diſtance and Magnitude of that is.moſt 
natural and familiar to us, alfa. n mot ne ne- 
ceſſary for our Security and Prelerraticn: 
the {ame is true of . Na dual, 
ta * take an Elephant, a Man, and a 
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and viſyal Organs ; ; and for the 
their Preſervation, and ſeeking their Food, 
Now we know from the Laws of Opticks, that 
had the Retina been remov'd* farther from, ot 
brought nearer the Chryſtallis. Humour, at 
(keeping the Retina at the ſaing Diſtance from 
that Humour) had it conſiſteq of two Segment 
of a leſs or greater Sphere, the Vifion bad been 
indiftin& or none at all; or had the 
been fitted exactiy in the Focus of the 
ln, but had it confiſted of Segments of Spberer, 
leſs. or greater, than thoſe of our 'Chryffallh 
Humour, that are at preſent, we had ſeen Oh 
jects ew n at a due either bigger or leß 
than we now behold them, which wou'd have 

expos'd us to a thouſand dangerous Miſtakes; 
for Example, the Precipice that perhaps was 
not many Feet from us, might have appear 
at ſome Paces Diftance, and we have tumbled 
down, ere we were aware, or the Atom that 
we now ſcarce take Notice of, wou'd have co- 
vered all our view, and hindred us from Som ly 
in any other Object; in a Word, ans - 
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thus we ſhou'd not have diſcovered that Mag- 
aitude of Odjects, which has the moſt proper 
and. fit Analogy to us, which wou'd have had 
2 — Object Conf — — Eyes 
magni jects, any thing conſiderably, we 
cou'd have ſeen but \ very hall part of them 
at once, and Twenty dangerous things might 
have been in our ways, which we cot'd not 
have diſcovered, but by a great deal of Pains ; 
ſo that our progreſſive Motions, muft have 
been ſlower than thofe of Reptilt, and then 
ey xy little Particle, likewife, word have been 
able to have damn'd up, and obſtruted our 
Sight ; and had our Fyes diminiſhed Objects 
conſiderably,” we. cou'd have ſeen them but 
fancy and indiſtinctly, all minute Bodies wou'd 
have vaniſhed, and we might have been de- 
ſtroy'd by thoſe which we thought at a di- 
— n one Word, there are infinities -y 
nt Ways, our Eyes might have poſlibly 
been form'd, . of which — have — 
wich it, the Advantages the preſent Structure 
does, Can there then be a more pregnant and 
convincing Evidence of the Being of an infinite 
h wiſe Power, who out of the infinite poſſible 
Varieties, of diſadvantagious Fabricks of this 
Organ, has fingled out that only one, that was 
delt; he certainly deſerves not to enjoy the 
Bleſſings of his He Sight, whoſe Mind is fo 
deprav'd, as not to acknowledge the Bounty 
and Wiſdom of the Author of his Nature, m 
the reviſbing and aſtoniſbing Structure of this 
noble Organ. Aa _F ALVI. 


354 Philoſophical Principle 


F XLVI. Hearing is the next Senſe in 
| Dignity to Seeing, (for I reckon Feeling a ge- 

neral one, of which the reſt are only particula 
Modifications) without which our Lives wou'd 
be very Comfortleſs. It is by Means of this 
Senfe, we enjoy the Benefits of Converſation, 
and the es x of Muſick; and by it we ar 
forewarn'd of thoſe Dangers, our Eyes cannot 
inform us of; and what can be more wonder- 
ful than that the ſame Medium of Air, ſhou'd 
ſerve us for ſo many different, yet n 
Uſes : By it our Vapours are ſupported, and 
buoy'd up to the higher Regions, to be there 
form'd into Snow or Rain, according to the 
Exigencies of different Climates ; by it's Mo- 
tion our Winds are produc'd, which fail our 
Ships, and purify our Atmoſphere; by draw- 
ing it in we live, and our Blood is fitted to per- 
form its Circulations ;, by it Sounds are con- 
vey'd to our Ears, and other Mens Thoughts 
to our Minds. The internal Parts of the Ez 
are theſe, 1. The Meatus Auditorius, which is 
a contorted Paſſage for the outward Air, run- 
ning firſt upward, and then downward; here 
are many Glands, which ſeparate a viſcid glu- 
tinous Matter, which hinders Inſects, or any 

hurtful thing, from corroding the Tympanum, 
which isa ſecond principal part of rhe internal 
| Ear. It is a thin Membrane, like the Head of 
a Drum, ſtretch'd upon a Bony Circle, behind 
which is the Barrel, in the Cavity of which 
there are four little Bones call'd the a 
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the Anvil, the Stirrup, and the Os orbiculare. 
In this Barrel there are ſeveral Holes, one of 
which opens, behind the Palate of the Mouth, 
and receives Air to ſupply theſe Cavities, that 
have no Communication with the Air, coming 
in by the outward Ear. Next to the Barrel, is 
the Labyrinth, which ends in the Feſtibulum, 
and is follow'd by the Cochlea, which is a Paſ- 
ſage reſembling a Snails Sbell, in it the Audi- 
tory Nerves terminate. Now when a Sound 
is propagated in Undulations through the Air 
(the Sonorous Body ſtriking the Ambient Air, 
by many repeated Vibrations, ęxcites theſe un- 
dulations in it, after the manner any heavy Bo- 
dy thrown into a ſtanding Lake, raiſes in the 
Water, Waves in a Circle round it) theſe are 
gathered by the Concha, or external Ear, and 
carried through the Meatus Auditorius, to the 
Iympanum or Drum, on which beating, the 
four little Bones that are in the Barrel, are 
thereby mov*'d; and as the Drum is ſtruck by 
the external Air, after the ſame manner is the 
internal Air mov'd by theſe little Bones; and 
this internal Air, thus mov'd, makes an Im- 
preſſion upon the Auditory Nerves, inthe Laby- 
rincb and Cochlea; fo that as the external Air 
ſtrikes the Drum, ſo does it move the Bones in 
the Barrel, to ſtrike the internal Air after the 
lame manner; and as it is mov'd, ſo according- 
7 is the Impreſſion made upon the Auditory 
erves, and all this Apparatus ſeems intended, 
to hinder the Sound from coming with too 
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great Violence upon theſe Nerves, for we find 
that too ſudden, and violent a Noiſe, is fill 
able to diſturb theſe ſlender Tubes, and ſome- 
times to diſorder them ſo, as to deprive us of 
this Senſe. Now how wiſely is this neceſſary 
and pleaſant Senſe contriv'd, for the Conve- 
niences of Life! Had it been more exquiſite, 
than every little Noiſe had been capable of di. 
ſturbing us, the buzzing of a Fly, or the Noiſe 
of our own Breath, wou'd have pierc'd our Ex: 
like a Peal of Thunder ; and the Motion of 
every little Atom wou'd have rob'd us of Reſt; 
and had this Senſe been any thing conſiderably 
more dull, we ſhou'd have been in proportion 
thereto, depriv'd of all the Pleaſures and Ad. 
yautages thence arifing: So that it's evident 
our Hearing, is nicely adjuſted to the Cone. 
niences and Neceſſities of Life, which is a plain 
Inſtance of Defign in the Fabrick of this Organ; 
the ſame might be demonſtrated of the two re- 
maining Senſes, which for Brevities ſake [ 
muſt now omit, | | 

$ XLVII. I have before obſerv'd, that all 
the Canals except the Arteries have Howe 
which their Fluids are permitted to go forw 
in their Courſe, but hindered from returning 
back, all theſe Valves, opening toward the term 
of the natural Motion, of theſe Fluids, but 
ſhutting by the Preſſure of the Blood in a con- 
trary Direct ion, and thereby obſtructing tha 
backward Motion. Theſe Valves are viſible, 


not only in the Veing but in the Lympbaticks 
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'he LaBeals and DuBus Thoracicus ; and it is 
obſervable that this laſt Channel always goes up 
the left fide, that by the Pulſation of the great 


friery, upon which it immediately lyes, the 
Chyle may be propell'd upward. It is likewiſe 
remarkable, that all the Branches of the Arte- 


ries which go off, at any ſmall Diſtance from 
the Trunks, do all unite again in one Trunk, 
whoſe Branches communicate with one another, 
nd with others, as before; and that for this 
wiſe End, that when any fmall Artery is obſtru- 
Red, or cut, the Blood may be brought by the 
communicating Branches, to the Parts below 
the Obſtruction, which muſt have otherwiſe 
been depriv*d of Nouriſhment. The Yelocity of 
the Blood in the extreme Arteries is conſidera- 
bly leſs, than that of the ſame at the Heart, or 
its entry into the Aorta, becauſe it is of theſe 
extreme Arteries the Glands are form'd, and by 
them the ſecretions are made, which as was 
before demonſtrated, require different Yelocities 
in the Blood, to ſecern the different Fluids in 
theſe Glands: This Diminution of the Velocity 
is evident from the Proportions Dr, James Keill, 
(to whoſe Accurate Compendium, of the Anatomy 
of Humane Bodies, I have always had recourſe, 
where my Memory fail'd me) has giv'n us all 
the Branches of the Arteries to the great Trunk, 
whereby it appears the Diameter of the Aorta, 
does not bear a greater Proportion, to the pri- 
8 Branches of the Arteries, than 5 to 7: 
And douht leſs the odds is greater in the ſmaller 


Branches. 
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Branches. How frugal has Nature been in the 
Structure of the Veins for becauſe of the leſs PreC. 
ſure of the Blood, againſt the ſides of theſe wide. 
ning Channels, the thickneſs of their Walls is ig 
proportion leſs, than thoſe of the Arteries, 
that only thoſe Veins that run perpendicular to the 
Horizon, are endow'd with Valves, which ſtick 
their Sides like ſo many Thimbles ; which when 
the Blood preſſes back, are fill'd, and fo ſtop its 
Paſſage, but are compreſs'd by the forward Motion 
of the Blood. Now theſe Valves were uſelefs in 
other Veins, for their widening Channels, give no 
occaſion to the Blood to puſh backward, its Gra- 
vity acting laterally and not backward, as in thok 
perpendicular to the Horizon ; the ſmall Branches of 
theſe Yeizs, communicate with one another, for 
the ſame ends and purpoſes that the Arteries did 
and having now occaſion to ſpeak of the i 
Veſſels. I cannot omit here the wonderful Conti 
vance of Nature in the Poſition of the ſeveral Pam 
of the Fætæ in the Uteras ; the Skyll whereof in the 
firſt part of the time of its Geffation being very thin, 
large and only Membrazous, the Thorax and Abdomen 
with the Limbs are ſo diſpos'd as to make the Head 
always emerge out of the Fluid it lies in, or at 
leaſt preſerves it in a Direction that it is ſtill upward, 
with its Face toward its Mother's Belly, but about 
the time of ics Delivery the Skull thickens, and 
hardens, the Limbs and Members firetch out, and 
ſo the Head becomes the heavieſt place in the Body 
whereby ic tumbles over, and acquires that Poſture 
which is fitteſt for its Delivery. Theſe are ſignal 
Inſtances of Counſel and Foreſight, in the Forms 
_—_ theſe Organs and Parts, but I haſten to 
Cloſe. 

$ XLVIIIT. Having I think ſufficiently made 


out that great Truth, to wit, that we are wonder- 
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only at a few of 
thoſe rg the Animal Fabrick and Oeco- 
affords, I now come to make a few general 
Oblervations under one Head, and fo to put a 
Cloſe to this Chapter. It is very remarkable, that 
thoſe Animals, Plants, and Minerals, that are of 
moſt uſe, and advantage to us, are ſuch as will 
grow almoſt in every Soil and Climate, and are 
more productive of their kind than others, and 
are found in moſt Places. Thus ron is found al- 
moſt every where, Corn is the Product of all 
Soils, and Climates, while other more curious 
and nice Plants will only thrive in their pro- 
per Soils: Thus Hens, Geeſe, and Turkies are 
more Productive than Crows or Fackdaws, and Co- 
wie, and Hares, than Foxes or Lyons g thus a Crane, 
which is but ſcurvy Meat, lays but two Eggs, and 


the Ali and ſome other Sea Fowls, but one, 
whereas the Patridge and the Pheaſant hath Fifteen 
or Twenty, and thoſe which lay fewer, and are 


of moſt value for Food, lay oftner, as the Woodcock 
and the Deve. What is more admirable, than the 
fitneſs of ev'ry Creature for the uſe we make of 
him? The decility of the , ſo long employ- 
ed in War, the Inſitiency of the Camel, for travel- 
ling in the parch'd and dry Deſerts, the gentleneſs 
of the Sheep, the Cleanneſs, Beauty, Strength, 
and Swiftneis of the Horſe, whoſe Breath, Foam, 
and ev'n Excrements are ſweet, and thereby ſo 
well fitted for our Uſe and Service! How frugally 
has Nature avoided any ufeleſs Expence of Organs, 
when the Circumſtances of the Animal wou'd have 
rendred em ſo? Thus thoſe Animal: that are flow 
of their Nature, have no very quick ſight, it be- 
ing uſeleſs to ſach, ſince their flowneſs allows them 
ume to dwell longer on an Object, as Snails _ 
_ Ales; 
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making a noiſe with ; becauſe wanting 
other wou'd be uſeleſs, as 
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Klute the Reader” babes the trouble; to 
ly Alt Marg) y fr he be 

riſed 1 hat prevent his 
— miſtaking ay mem 1 i. the more difficult 
— or — Sata him to run chro- 
the whole with more Ffeaſure. 

L. The ff Chapter is intended only, a8 an 
Inrodution to the 'Tw& Stblequ 


FTE 


Third eſpecially, and for 'Ueating — > 
e . up a 
er- rin moſt Yathliar and * 
toperties of Relative” 
mer Found wind of rhe bf ahe Arithmetic det 
and the 8 : built thereon, - 
me in the  Fdition of this Work, he 
ring been doubted of, or miſtaken by 'ſome. 
The whole now, I hope, is clear and u 
ſtionable. "Vis borrowed « fo ehimgs & 
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" Before I conclude this SubjeQ, it it will bens 
ceſſary ro remove a very obvious and material 
 ObjeQion, viz. how it comes to pals that the 

Sum of the natural Numbers ir + 4 


| +5, e. ſhould be equal ro = or hal de 


Square of Infinite, 38 is h . Lin 
Fr.. of F 1. And yet the ſame Sum is = as 
or the whole of infinite, as appears by 
Avt. 24 of Cale 1. of the laſt Lu. This 

ung contradiQtion may be reconciled, if we 
ole oo * t to be the laſt Tetm ia the Pro 
ration of cx n 15 I. ENGNG make 


r of Art 24 of Caſe, 
of che Progreſton = for that e 
| oft — co, as appears [4 . 
of prob. 2. 6 3. So that tho it be the fame Pro 
greſſion on in infinitem, 1 the one gots 
on to a greater Infinite, viz. o x 2 
her which ends at o tl. 

But the plain way of 8 Marte 


depends on the common Rules CY 
For 1 +2+3+4+5 6c d=5 and 


1 — 416 and 


therefore x +2 +3+4 +5 e Ge. 1 
c. I TITITIT1 . 


tas e Hi, . = aw-.aS ot +... oo 


mmm 


_ _ 


let us now-niake eee 
. Terms only, chus 


hates bn 4 bby” i 1 > 

F + 2:7 £4. 8408 te bo + ASA 10:20; 

FIESESESETESY WT ET 

| Fang 1 % 
II TI b ds 

82 1 INE 1 10 ue 

"Im cry ITT TT bribe | 2 * 2 

arne 


I+ cer tots +4+3+248 | 


From the Proceſs it is evident, chat adding 
the ſeveral Columns, their Sums make 1, 2, 3. 
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which they deſcend in the lamg order to.) 
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that of Prop 1. of —_ only that of 4, 
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—*—)is grearer than i. And hence is underſtoo) 


meaning of the Geometers, who call theſe 
greater than infinite, that is greater than 


eo „1 or infinite in 
Hyperbola's (except the 
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foregoing Quadratures of theſe interminate 
in — if we can determine rhe 
Length between the Centre A or i and the Point 
of concourſe of either Part of the Hyperbola, 
with that Aſymptote to which it approaches. 
Problem. To find the Pein C where L o 
meets with the ptote 4 C, and the Point 
H where LF meets with the Aſymptote 4 . 
for any Hyperbola D L F, whoſe Equation . 
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of part. 1. of Prob. 3.) when x =o, but a = 
by Sppoſition : Ergo, be x, what it will x =, 
Ergo, AC At, .2*. From the Solution of pare 
2. of Prob. 3. we have found that AH = 
1 * 
S. which in this Caſe will give 4 H = 
ren ; i. | | A 4 
that is 4 H = or 
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Corel. x. Conſidering a trait Line as an Hy- 
perbola, it can have but one Aſymptote, vis. 
4 H. whoſe Concurſe with 4 # is at greater 
Diſtance from 4 than any othet Hyperbola 
—_—].. . 
Corel. 2. All the Hyperbola's j * = 1 whoſe 
greater a is, ſo much the more they 
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25 they all interſect O F, ſo they all interſect 


one another in one point only; and aſter the 
IncerſeQion, that in which # is greateſt, ſtill 
falls loweſt or neareſt to 4 . 

Schol. If you ſuppoſe » infinitely great, vis. 
„E, then the Hyperbola will be a ſtrait 


1 | 3 
Sec. 7. We have now hed this Buſineſs 
A the Hyperhoſa's which bas afforded us a new. 
en of Numbers, vis. of ſuch as are 
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neither finite nor infinite, which deſerves to be 
conſider'd better than either my Time or my 
Capacity will permit. However E ſhall here 
ſer down a few thoughts about them, till I 
have more Leiſure to proſecute them: 
Firſt then, to diſtinguiſh them from finite 
and infinite, I ſhall call them ::9-408h Num- 
_ and denote them by this Sign & 
Tndefinite Numbers | ſappole: to be inter-- I Qu 
— Numbers lying between finite and in- ; 
finite: For as we do not deſcend from 1 to 0 . 
at one Step, but muſt pas through an infinite I © 
Series of Fractions, 2, , 4, 5, Ce. So it is 
impoſſible that in aſcending from 1 to oo, we 
ſhould paſs immediately from finite to infinite; 
therefore the Steps between theſe two are inde- 
finite Numbers : thus before we attive from t to 
& 1, we muſt come at . e 1, and before we | 


come at V I we muſt firſt come at GY 
and fo on. ot fs vad th 


6. The Rules for the Atichmetick of Inde 
ſmites, may be made after the ſanic munger 28 
is done err dey: ax BD; 10 


which Thhall ad add, that an Ideas 0 or 


wor mukiphis by another e. wa Er 
ales brett 4 2 


2 191 | man 


14 


oh Fn 
that gs Ep x or 
Ane when 


— i U be 
., but che Product f ply fn 


15 7 And if ax Indefinite 28 @| > 
be ame by: another Indefiitess = , the 
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ber by 58 + , 1 always ſuppoſe the Nutherator 


leſs than the Denominator y; for if 4 be cither 


4 or =p, chen 5015 is an Infinite. That theſe 
Numbers are not infinite, te, may be thus demon- 


ſtrated. ü x1 x 1 were infinite, chen 
& (= „i) muſt be infinite, and 


7 and bo=0 4 EE. x 


U — but o 0 1 
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Len. p ebe ; 
a Logarichmick Curve. . * 
whoſe * 2 ; 

A. S =, AC f 2 . 
&, Ordinate C D, &- | * 
and Aſymptote Ee: 

Now from the known Property of this Curve; ic 
er 
*. That AC are the Logarithms of C D, i.e. 
If * make the Ordinate y — — C D repreſent 
Number, then its Abſciſh x (= 2 ſhall be 
the thereof. 4 

20. That the 1 1 is dees 
ra, themes to pop 
35. That the Ordinates 27 Go the let of 
B) denoting Fractions, their ive Ab- 
cila's 4 c are the Lo 1 Fradt- 
ons: Se that as x is the Log: of any Integer, 
CD, in the like manner — x denotes the Log. 
of any Fraction (c 4). x 
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Fraction (whoſe Numerator is 1) is 


. Magnitude te the Log. of chat whole Number 
which is the Denominator ; there being 1 


Difference between the Log. of that Fraction 5 


and the Log. of this Integer », but that this is 
+ x (becauſe ir lies 9% 
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5 RD becauſe i it lies te the let left 
ow A jonas. ; 
Demonſtration. — — Ggnifies x r divided by n, 
therefore by the Rules of Divifion! « I is þ : 
» = Log. of the —_" 2 But 7: 


I= o by 20 Ergo —l:n=1: —, 2 Eb. 


5. If this Curve be e (#tring ue) 
fom 3 in infinitum, then . will meet withe the 
— e panther rang e on ig Abe. 

erge mptote on the ot 
ſide, fo that at an infinite Ditance AE the laſt 
Ordinate E F will be infinite. And ſince the 
laft Ordinate e f is o, whoſe Abſciſſa 4 e= co, 
it is evident that the Log. of o is 0 or rather 
= : lt is evident ikewiſe the laſt Ordinate 
E Figne, N. A Fatah Ses. 

that the o of © are 
equal, only rhe one is N o and the other — , 


Pra. . bl 171 Fr, c. 
This may ſeem abſurd, bur che Demonſtration 
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This reduc'd to a arichmical — give 
1: . Er 27 
But : DN. C7005, of the Low) oy 
—I*—eo:/ 18 ＋ 0 = 

fore j is infinite 99 oo ) for no Fans 
an affirmative and infinite Logarithm, except 
an infinite W Since then =, then 


—=e that is is — =o Q. E. D. 


Schol. But by o 8 be underſtood abſolute 
N for an Oy 1 af 4 
othings cannot make : o i ex- 
ſtaod an inſinitely ſmall part, as in the calc. dif. 
dx is an inſinitely ſmall pa rt of x; ſo N 
as o to x: not that dx is r nothing. for 
it is diviſible into an ay, Number of Parts, 
each of which is 4d x. r 
22 which ſuppoſing f and OF ba ox POE 
an infinite Diſtance 4 e, makes the [aſt Ordinate 
2 O, 1 no ang} *. e f=dx, But 
n jt may uir d What is t. ent 
that ariſcs from 3he DiviGon of 2. by * 
Nothing. I ſay there 1 
there is np Diviſion : therefore it is a aas 
co la the Quotient is 1 or Unity undivided, 
1 falſe, baking © is 
tiene =. For i is 09 
Quozienr, and Aunty it is an fr Por be aſſ 
any. In like manner, it is an Errot to ſay that 
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there is no Product Nie this of Multi · 


plication has no influence upon Practice, but 
that of Diyifion has. 


From hence it a 1555 that a cutve is ſaid 
to meet with its 4 ymptote, when the Ordinate 
i Aa lictle. 
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This ſame Notion does explain how it comes 
to pals that 1 divided by a negative Number. 
gives Quotient greater than infinite. For if 
(when you call L =x, TLS.) fe=dx, 
then beeauſe the Points f ande arc infinitely near, 
we may conceive the 
tinyed 2s A H in the Point e: fo 
has FB { of +Þ 2 # 2 G6 makes but one conti- 
nued Curve, whereof the Part 9 
the Numbers by its Ordinates, and 
the nagative Numbers ate by the 
Ordinazes of the Part below ; but 4 is the Bo- 
ginning of the Axis for che Logarithmus of both, 
vis. 1B, A H. c. are the Logarithms of the 
affic marivg Integers FE, G H, de. Ac the 
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Logarithm of any 'affirmative FraQtion, Ae the 
Lopgarichm of an infinitely little Fraction fe 
= dx. A2 4, 42 E, &c. The Logarithms 
of the negative Numbers, 2 4 2 f,. 2E 2 F, ce. 

Now let » be any Number greater than Unj- 
ty, then 1—# will be a negative Number, let 


us now ſee what the Quotient of — will be, 


let it bey, — 1. e. I =y, this re- 
ducd to a logarithmick Equation, Equation 


gives — 1X I: 12 2 I:. | 
But 1— is a negative Number, ſuppoſe (ex. 
gr.) of 2 4 2B then A2 His—1:1 , there» 
ſore — 1* 421 A= but 42 A< Ae, and 
Ae =— , therefore 42 4. — 0 Let 
then A1 A=_ oo x s (where a £ I) then—1 
* 0 of ”, _ 7 2 
4 Lo, Eye j is a Num greatet 1 
nite. kth {> VOY og; 
And here it is obſervable that there are affir- 
mative Numbers leſs than nothing, denoted by 
the ſeveral Powers of 4x, as d, d, c. of 
by the ſecond, third, &c. Differences, and theſe 
Numbers may be aptly repreſented by the Ordi- 
nates of the ithmick Curve, continued 
from f towards 2 #7 when d, is affirmarive, ot 
from 2 f towards #7 when d x* is negative. ' 


e Wy of KNOT OY: 


— =, 
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Tivided into 
Parts AB, BC, CD, DF, &c. fo that a Part 
of this Line ſhall denote r. ſuppo- 
fiog 4AB=r, let then x denote Number, 
ex. gr. letx=ABand = Ab. PRs. WAN A 


S ' 5 

* * 3 
ee. i 
Now ſuppoſe þ jnfinicely near ro By theny—x 
= Bb= dx, fo that — . But x de 


＋ dx TA, &c. Thatis I rr x ney 


ce. And dee Jr = + + 


L +=, che. Bur by Suppoſition *=4F 
— ce. Seen 


1 LE 


Bur ==1 +1 +1+ 1, 60. Brgo e of 
4.0 but de is not — md 
therefore when wefay —=x +1 + x, Gr. 


2 does not denorg ab@hne nothing, but only 
4x or an infinitely ſinall part of * And therer 


5 9 WH 15:2 . 
dre xtr ene Quijienk =) ve de te 
„ , the 7 is not chat 1 is abſolutely 
ang to, xi ao n there would be no Divi- 
ion, 2nd con vently no Quotient) but oaly 
—— 1 an infinitely ſmall Quantity 
fheient to make them equal. 
V W 3 — conſidered no Progreſſions of 
Numbers except theſe that ate in Arithmeti- 


cal and Geomerrical Progreſſions, and theſe that 


ariſe . — e as in h 5. Lhallnow proceed 


oa 

to treat of * progreſſions, and theſe which 
offer thamſaldes firſt are the ſeveral. powerd of 
Numbers in an Arithmetical Progreſſion. Let 
then z denote” the Sum of any Arirhmerical 
. he' Saws of 

ir , Br 
* cr Cube, the Sum of their Biquadrares, . 
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— N t the 
number ot Terms in each Series, and hel 
Term of the ſirſt whoſe Sum is K. 1 7 * 


C f. 5 = Een tonne 


105 A — 10 a news Res... 
en r. 
* is eaſy te comians cheſs Zane 


her Powers. 4 
"my ore we apply theſe — to o the finding 
the Sum af any whoſt Jafy Term 4 


infinite; it will be v0 ſubſticute uh 
Values of 2, 1 A , c, . Men you havs 
made this Subltirucion;” you: huſt teh o o Þ 
the Lemma s eyery Term in which # does net 
Secur; ſor the A Term heidg infigire, wilf 
make b an indefinite Number, nd fince Mil 
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ocher Terms (in which vis not) are finite, there- 
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Lem. 3. e 


1 of tox xiv 
Len. 4 6=L+L — —. 


Ie e e e 
in each of the Lemma s 4, B, C, — An exam» 


ple oc ro will make the thing plain 


Ex. 1. Let C1 /2, 3-465, 5-200, whoſe 
| Thenfor L I, 4, * Ge. to v. 
whoſe Sum is 4. 


But v* = oo (by Sapp.) Therefore v = V 
ſedge; in che valve ol v inen a4 in like 


manner oo or 6 2 is the yalue of v in Lew. 3. 
And univerſally if e denote the of the 
Power to which each of the Terms of any 


Arichmerical Progreſſion are raiſed, then v = 


5 >= 17, in the Lemme that gives the Sum 
theſe Terms {whoſe laſt n to this 
. Prop. 
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8 1 eren 
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* Props 1 x. To ſind the Sum of i Series of Num 
bers (continued till the laſt Term is o ) whoſe 
Terms are the Squares of any al Pro- 


gre 1 Nein <7 IE 
82 - xo 
By Lew. 2, te Sam otro 4" —— 
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* 4 
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evanith, and Ty, the Sum of rhe 


— a. EE nn, 
go 
ſo I, 2 to 
— al Prooreff * 
(4) of whoſe Squares is ſought; I ſay 1 +4 + 
94-16 &c. 0x4 © thatis, the Sum of the 
Progreſſion is an inſinite Number of equal Parts, 
each of which is: oo. 

Prop. 2. To find the Sum of the Cubes of any 


In thisCaſew=0/wor +. Therefore | 
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ble uſe of this Arithmetick of — 2 For 
if in this Figure =, BY wb lulz"; 
=2, and dy ic plain ehe 
if put = 1,2; 3,4, 5, 
4 fuceolively, then will 
22 1½ 4% 3, 4. d ſuete- 
ſſwely: which ſhews that the ++ | 
Ordinates are the Terms N V 208 
an Arit Progreſſion to_a Pow 
whoſe Expdnent is e, and that ( the r 
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